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Introduction

A series vectarharmoniurvlike stateSB 3

W T ¢ ¢ anly observed icharmoniuntransitions, -

not hadroniadecays.

R- value is around 4 dt

cross section is ~I, 10nb for opencharm,
what about other 1Bb? onlycharmonium

transition?

W T ¢ ¢ could have sizeable charmlesgt
decay fraction in some theoretical de9Es

PLB628,215, CPC39,063102
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Cross section Gf pu ©  md

PLB771,45(2017)

ACross sections around 3G&V were measured, two solutions with
interference,onehaf (cx Y@ NN ) o@&@ pR P pb,
one has upper limit 0.pB at 90% C.L.

ASearch for vect@harmoniundecaying ton[
ACan be used to estimate the cross sectigff®f®* at PANDA
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Event selections

cC:. C:

cC:. C:. C: C:

Two charged tracks with opposite charge.

Combine time of flight amdE/dx to calculate the confidence level
for “ i) andrf hypothesisD OT AD i@ i@ Ui

One proton, one angroton.

At least two EMC showei@, ¢ uMeV in barrelO U TT
MeV inendcap

Angle between photon and gmoton larger than 30 degree.

4 constraints kinematic fit. Use the one combination with.least
oen v | puwev

Background come fromnfi [ i [ Mlrestimated usirig
sideband.
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Dalitzplot at 4.25&eV
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To determine the detection efficiedcy* 6 8 10
M2(pr?)/GeV3/c?
correctly, we perform
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Partial wave analysis

ACovariant tensor formalism ( J. Phys. G28,233)

A
A
A

Parameterization of “ 70 “73*: BreitWigner (RPD80,052004)
Direct process a2 ‘Q © NnlC :p oro nNnlsystem

Resonance with significance larger thapare retained

Result:
Dataat/i 19 P 0t® 11 GBeV,

Described by (p T Dhitc p Yhit p wwandp phase space.

Dataat/i 18t Yt8t Y GeV:

Described by (p v Qhix(¢c v Rhi(c p YHT (p wPpandp phase space
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Born cross section

B ﬁ."ﬂ-bﬁ
a- = - .
ﬁ'[1+§rj-(l+dt)-f-5ﬂn
9 V5(GeV) L [pb~1] (1+67) (1+07) b e[% o7 [pb]
P - 4.008 482.0 0.967 1.044 10744+33 439409 5.09£0.18772
radiative correction 4.085 52.6 0.992 1.052 106 +11 43.7+14 4.47+0.46102]
4.189 43.1 1.025 1.056 7549 447410 3.64 40435018
P ] : 4.208 54.6 1.031 1.057 93+10 449416 3.52+0.3910-17
- - - 17 54.1 1.034 1.057 82410 434+1.3 3.24+0.37+0.18
vacuum polarlzatlon COI‘I’eCtIOHS% 1047.3 1.037 1.056 1611 +41 452405 3.15+ 0.08 £ 0.14
4.242 55.6 1.042 1.056 80+9 446+1.1 3.30+0.36101%
o 4258 825.6 1.048 1.054 1203 +35 434405 3.08+0.10151:
Eff|C|enCy comes from P\W4#os 44.9 1.063 1.053 53+8  46.0+14 23240331015
4.358 539.8 1.081 1.051 668 +26 447+1.1 248+0.111013
4.387 55.2 1.087 1.051 5748 475+ 1.8 1.92+0.26 £0.10
4.416 1028.9 1.098 1.053 1133+34 446406 2.16+0.1015]Y
4.600 566.9 1.124 1.055  474+22 438+0.8 1.63 £ 0.08 £ 0.08
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Born cross sections

No significant signal of any veatbarmonium

mlI’ 2

0(s) = |V0eon + /Oy ———5——— exp(i9) —~
Cross section of continuum process %
I 8
Second item represents the vector Q
charmoniun{® t ¢ @)ymassy ) and T
width 3 are fixed to PDG . +$
@
Upper limit of0 gy g © X ) O d ©
Is 0.0pbat 90 % C.L.
. 8 8
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Cross sections gf g © ©
PLB774,78(2017)

ALarge ratig (QQ © OIF @7Z, (Q'Q © Ui ¢ @ from BaBamnd Belle.
ASurprisingly large fraction,dfQ 'Q © Uff @

AValidate theoretical investigations with double/mipdekonia
AStudy multstangeoniat BESIII

ASearch for the vectoharmoniurdike states

(o ) (. °oF o T )
ARatio ) SRR
AHelpful to understand the production mechanisé ©f to multiquarkonia

range from 1 to 2.5

2017/11/7 QWG2017 10



AReconstruct twd U U  and investigate the recoil system

ARecoil mas® 0(%0%o \/(0 O )
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0_9&98- - 1 - I1.02I | I1.04I ll . - . ”1 | 1.2I | I1.4I | I1.6
M,(K'K')(GeVi/c?) RM(¢0)(GeV/c?)
2D sidebands to estimate backgrounds. Clear and%osignal.

Determine the normalized factor with 2D fit. Black circles are background
from 2D sidebands
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Born cross sections

B _ hruh.*_-;
T Lint - (1407) - (L+4v)-€- B2

Efficiency of the reconstructgd t%adepends on their angle

Weight the phase space MCAoh-O
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No obvious signal of any vectbrarmoniurdike state.
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Born cross sections

- B

Average value of ratio f 43 ()
, (QQ O %0%d) o g: ;

b (Q Q O %o%o%o :;: 4F —

P L T ¢ T W Tk S

Consist with the expectation. ° obb oo

E.m(GeV)

Triplecharmoniat Belle lILHCDb?
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Observation ofg g © t 1 above 3.GeV

(nb)

——
—

0(0f

arxXiv:1709.04323

A BABARusIng ISR6cQ(w )10 b s e (v @ Wl v
A mass:ic pX uw T puMeV/i®,width:(u ¢ p @ ¢ MeV
A Confirmed by Bell8ESlland BESIII

A Similar withiXt ¢ AT Ap TP @ 1T
A Could be charged © %0“in&X(c p N © %6 “

closeto00* 0°0° threshold EPJC72,2008 50 ——— J
é High background % BESIII%POR;91IO52017
A BESIII has largest data at-3.8GeV, can be used to search fog | |
‘Q‘QO—(IKpXU g:.'100

PRD74,091103 ' PRDS80031101 §50

0.6[ BABAR 0.8 — Selle- Z , e

------- Y(2175)
—— — — the direct decay

o(¢on') (nb)

------------ interference
Y(2175)+the direct decay+interference
————————— backgrounds

-50

global fit
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Event selections

AFour good charged tracks with net charge zero.
A At least two good photons to reconstruct

Aldentifyy and*

A4 constraint kinematic fit, and @

The*
Clear signal ab(c p 3 ® %Q w Y 1T
Use the events of (* “ )N

[T&) el YldSeV

Simultaneous fit for all data abov

3.7GeV with same signal shape:
(‘ - ®(m)

(M) ® G(m;0,0),

MT 2
M2 —m2 —iMT

+ E(m))

3 Is the phase space factor for two bothkake system.

2017/11/7

should be dominant BQ w P Tt

M((Dn ) (GeV/d?)
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Events/(0.050 GeV/c4 Events/(0.050 GeV/c4 Events/(0.050 GeV/c?

Events/(0.050 GeV/c4

Results of simultaneous fit
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Al )0 - Z Z Dalitzplot

Remove the requirement'@{w P)mass window.
Search for the chargedBNo obvious signal.
Background level is lower, with more data, maybe sensitive to search for

2017/11/7 QWG2017
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